Transgenic mice with cardiac-specific over-expression of MLK7 have increased mortality when exposed to chronic beta-adrenergic stimulation.
Mixed lineage kinase 7 (MLK7) is a recently identified mitogen-activated protein kinase kinase kinase with enriched expression in skeletal muscle and heart. When over-expressed in cardiac myocytes, MLK7 activates both the p38 and c-Jun N-terminal kinase (JNK) stress-activated pathways and induces a cellular phenotype characteristic of cardiac hypertrophy, including a fetal gene expression pattern and increased protein synthesis. We sought to determine the effect of MLK7 on cardiac function in vivo by generating transgenic (Tg) mice with cardiac restricted over-expression of the enzyme. The mice were viable and demonstrated no visible signs of distress at rest. Microscopic examination of the hearts showed myocardial fibrosis and hypertrophy. Hemodynamic analysis of the Tg mice revealed impaired systolic function and significant diastolic dysfunction. Furthermore, significant mortality was observed in MLK7 Tg mice following 24-48 h of isoproterenol administration. Isoproterenol activation of JNK and p38, but not extracellular signal-regulated kinase, was significantly greater in the MLK7 Tg mice compared to littermate controls. These data indicate that MLK7 is an important signal transducer in cardiac compensation. Simultaneous activation of JNK and p38 by MLK7 may contribute to cardiac decompensation during the periods of acute cardiac stress.